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April 24, 2007

VIA HAND-DELIVERY

Docket Control
Arizona Corporation Commission o
1200 W. Washington = - ;
Phoenix, AZ 85004 P '\
Re:  Northemn Arizona Energy Project x J‘,
Docket No. L-00000FF-07-0134-00133 T
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Dear Sir or Madam:

Enclosed for filing are is an original and 26 copies of the Class I Permit Application for the above-
referenced matter. Please return to us one date stamped/conformed copy.

Please note that we are having copies of this document delivered to:

1. Laurie Woodall, Chairman, Arizona Power Plant & Transmission Line Siting Committee

2. Maureen Scott, Esq. — Staff
3. Ken Sundlof, Esq. — Intervenor — Mohave County, AZ

If you have any questions or need anything further, please do not hesitate to contact us. Thank you for
your assistance.

Sincerely
P 7

LuAfin Kay Ko
Assistant to Jay I. Moyes
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March 26, 2007
sierra
Trevor Baggiore research
Permit Section Manager 501 Sf'fEtCA o581
. . . acral ,

Air Quality Bureau . _ Tel: (9:321:4-6666
Arizona Department of Environmental Quality Fax: (916) 444-8373
1110 W. Washington St. Ann Arbor, Ml

L " Tel: (734) 761-6666
Phoenix, AZ 85007 Fax: (734) 761-6755

Subject: Class I Air Quality Permit Application for Northern Arizona Energy, LLC

Dear Trevor:

Sierra Research, on behalf of Northern Arizona Energy, LLC (NAE), hereby submits a
Class I Air Quality Permit Application to the Arizona Department of Environmental
Quality (ADEQ) for the proposed Northern Arizona Energy peaking power project in
Mohave County, Arizona. On January 22, 2007, NAE, under the name Arroyo Energy,
LLC, submitted a request for accelerated permit processing to ADEQ for this project
along with a fee of $15,000. The project and company names changed from Arroyo
Energy to Northern Arizona Energy subsequent to that request. While this application
will be reviewed as a minor modification to a major stationary source (Griffith Energy
Facility), NAE is requesting a separate stand-alone permit for the new facility due to the
possible future sale of the facility to an independent owner.

Should you have any questions, please feel free to contact me (916) 444-6666
or Dana Diller (480) 664-8154.

cerely,
7 y
Peak

Mark
Permit Engineer
Sierra Research

attachments

cc: Dana Diller
Kevin Johnson
Joe Otahal
Gary Rubenstein
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1. INTRODUCTION AND PERMIT APPLICATION

Northern Arizona Energy, LLC (Northern Arizona Energy or Applicant) presents this
permit application for a proposed nominal 175 megawatt (MW) natural gas fired peaking
power generation project (Standard Classification Code 4911). The Northern Arizona
Energy Project (Project) will be constructed and operated in the existing Interstate 40
Industrial Corridor, approximately three (3) miles north of the Griffith Interchange in
Mohave County, Arizona. The Project will interconnect with the Western Area Power
Administration (Western) 230kV system at the Griffith Switchyard.

The project area is classified Attainment for all applicable pollutants and is under the
jurisdiction of the Arizona Department of Environmental Quality (ADEQ). The Project
meets the requirements to obtain a Class I permit. ADEQ has been delegated full
authority for major source permitting and will serve as the primary authority for the air
permit approvals.

The proposed Project is located on a forty (40) acre parcel of land (Project Property) that
is controlled by the Applicant. The Project Property occupies the northern-most seven
hundred (700) feet of the original one hundred, sixty (160) acre parcel of land owned by
Griffith Energy LLC. Griffith Energy’s 650 MW power generation facility (Griffith
Energy Project) is located on the southern portion (remaining 120 acres) of the original
parcel. Within the Project Property, the equipment and interconnection facilities occupy
approximately eight (8) acres (Project Site). During construction, up to six (6) acres of
the Project Property has also been designated for the contractor trailers, equipment and
material lay down area and worker parking (Temporary Construction Area).

The Applicant is seeking a separate air permit from that of Griffith Energy LLC, the
owner and operator of the Griffith Energy Project. A business transaction is pending
between LS Power, the upstream owner of Northern Arizona Energy and Griffith Energy
and Dynegy Corporation. Upon completion of this transaction, operating assets such as
the Griffith Energy Project will be owned by Dynegy, and development projects such as
the Northern Arizona Energy Project will be separately owned by a Joint Venture of LS
Power and Dynegy. Due to this separate ownership structure a separate permit is
required for the Northern Arizona Energy Project.

It is understood by the Applicant that from a regulatory process perspective, ADEQ will
approach the application and regulatory process as a modification to the Griffith Energy
Project. Since Griffith has a Class I Prevention of Significant Deterioration (PSD)
permit, Northern Arizona Energy will also be issued a Class I permit.



All emissions from the Project are below PSD significance levels; therefore the
application is considered a minor modification to an existing major source. The Project
is subject to Federal New Source Performance Standard for Stationary Combustion
Turbines (40 CFR Part 60 Subpart KKKK); therefore it is considered a Title V source for
fee purposes. While emissions for all pollutants are below 100 tons per year, Northern
Arizona Energy will be issued a Title V permit. As an electric generation facility with -
units having the potential to generate more than 25 MW, the Project will also be subject
to the requirements of the Title IV Acid Rain program.

Northern Arizona Energy presents this application requesting flexibility for a “phased
construction” permit. The potential phased construction is described in Chapter 2 of this
application along with the general project description.

This application is presented pursuant to the requirements codified in Title 18 Chapter 2
of the Arizona Administrative Code (AAC) and has been certified by a responsible
official of Northern Arizona Energy. The permit application forms are included at the
end of this section. The application is organized in the following manner

Section 1 — Introduction and ADEQ Permit Application Forms
Section 2 — Project Description

Section 3 — Emissions Inventory

Section 4 — Ambient Air Quality Impacts

Section 5 — Applicable Requirements

Section 6 — Control Technology Review

Section 7 — Compliance and Monitoring

The responsible persons concerning all matters in this permit application are:

Ms. Dana Diller For written correspondence, please copy

Project Director (Contractor) Jay Moyes

High Energy Resource Services, LLC Moyes Storey Law Offices

6410 E. Everett Drive 1850 N Central Avenue, Suite 1100
Scottsdale, AZ 85254 Phoenix, Arizona 85004

Phone: (480) 664-8154
Facsimile: (480) 636-8531
E-mail: ddiller@cox.net

Mr. Kevin R. Johnson

Vice President

LS Power Generation

1735 Technology Dr, Ste 820
San Jose, CA 95110

Phone: (408) 572-1290
Facsimile: (408) 392-9757
E-mail: KJohnson@lspower.com

Phone: (602) 604-2106
Facsimile: (602) 274-9135
E-mail: jimoyes@lawms.com

Mr. Mark Peak

Senior Engineer

Sierra Research

1801 J Street

Sacramento, California 95814
Phone: (916) 444-6666

Facsimile: (916) 444-8373

E-mail: mpeak@sierraresearch.com


mailto:ddiller@cox.net
mailto:KJohnson@lspower.com
mailto:mpeak@sierraresearch.com

10.

11.

12.

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY
Air Quality Division
1110 West Washington = Phoenix, AZ 85007 « Phone: (602) 771-2338

STANDARD PERMIT APPLICATION FORM
(As required by A.R.S. § 49-426, and Chapter 2, Article 3. Arizona Administrative Code)

Permit to be issued to: (Business license name of organization that is to receive permit)

Northern Arizona Energy, LLC
Mailing Address: _ 1735 Technology Drive, Suite 820
" City: ___San Jose State: __CA ZIP: 95110

Previous Company Name: (if applicable)

Name (or names) of Owners/Principals: Northern Arizona Energy, LLC

Phone: Fax: Email:
Name of Owner's Agent:
Phone: Fax: Email:
Plant/Site Manager/Contact Person and Title: Mark Peak. Sierra Research
Phone: _916-444-6666 Fax: 916-444-8373 Email: mpeak@sierraresearch.com
Plant Site Name: __Northemn Arizona Energy Project
Plant Site Location/Address: Apache Road
City: County: _ Mohave ZIP:

Indian Reservation (if applicable, which one):

Latitude/Longitude, Elevation: 35° 03’ 30" N, 114° 08" 22" W, 2475 feet
Equipment Purpose: Power generation
Equipment List/Description: _Seg Attached Equipment List

Type of Organization:
O Corporation 0 Individual Owner
O Partnership O Government Entity (Government Facility Code: )

[X} Other Limited Liability Company

Permit Application Basis: X} New Source [ Revision 0 Renewal of Existing Permit
(Check all that apply.) O Portable Source [ General Permit
For renewal or modification, include existing permit number (and exp. date):

Date of Commencement of Construction or Modification: _4™ guarter 2007 (earliest)

Is any of the equipment to be leased to another individual or entity? (0Yes [XINo
Standard Industrial Classification Code: 4911 State Permit Class: Class 1
) i —
Signature of Responsible Official of Organization: L b= UX !
Official Title of Signer: Vice President
Typed or Printed Name of Signer: Kevin R. Johnson
Date: __ March 23, 2007 Telephone Number: (408) 572-1290

Company Name: _ Northern Arizona Energy, LLC
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COMPLIANCE CERTIFICATION AND CERTIFICATION OF TRUTH, ‘
ACCURACY, AND COMPLETENESS

This certification must be signed by the Responsible Official. Applications without
a signed certification will be deemed incomplete.

I certify that I have knowledge of the facts herein set forth, that the same are true,
accurate and complete to the best of my knowledge and belief, and that all information
not identified by me as confidential in nature shall be treated by ADEQ as public record.
I also attest that I am in compliance with the applicable requirements of the General
Permit and will continue to comply with such requirements and any future requirements
that become effective during the life of the General Permit. I will present a certification
of compliance to ADEQ no less than semiannually and more frequently if specified by
ADEQ. I further state that I will assume responsibility for the construction, modification,
or operation of the source in accordance with Arizona Administrative Code, Title 18,
Chapter 2 and any permit issued thereof.

Typed or Printed Company Name: _Northern Arizona Energy, LLC
Official Title of Signer: Vice President
Typed or Printed Name of Signer: _Kevin R. Johnson

Signature of Responsible Official: KL\A: Me: March 23, 2007 ‘
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2. PROJECT DESCRIPTION

The Northern Arizona Energy Project (Project) will be a nominal 175 MW natural gas
fired simple cycle power generation facility. It is comprised of four (4) General Electric
(GE) LM6000 PC SPRINT NxGen combustion turbine generators (CTGs) with inlet air
chillers. The Project will be designed to produce 175 MW of net electrical output with a
heat rate of 9975 Btw/kWh (HHV) based upon the design condition ambient temperature
of 90 degrees Fahrenheit (°F). Pipeline quality natural gas will be the only fuel
combusted by the CTGs The Project will utilize an average of approximately 1,750
Million British Thermal Units (MMBtu) (HHV) of gas per hour, 28,000 MMBtu per 16-
hour day, and 42,000 MMBtu per 24-hour day.

The Project is located in Mohave County, Arizona, just west of Interstate 40,
approximately three (3) miles north of the Griffith interchange. The Project is
approximately 110 miles southeast of Las Vegas, Nevada via Arizona Highway 93 and
200 miles northwest of Phoenix, Arizona. The Project location is shown in Figure 2-1.

The Griffith Energy Project (Griffith) is a 600 MW natural gas-fired, combined cycle
power plant located south of the Project. In 1998, Griffith was sited in the 1-40 Industrial
Corridor. As noted previously, the northern 40 acres of the prior original Griffith site
forms the Project Property. The Project Property and Project Site are shown in Figure 2-
2.

Northern Arizona Energy proposes to have the flexibility to construct the four (4) CTGs
in a “phased construction”. If the initial capacity requirement of power purchase
agreements require the generation capability of only two (2) CTGs, Northern Arizona
Energy would initially construct two CTGs and delay the installation of the second pair
of CTGs. However, the application evaluates the potential air quality impacts of the total
Project at full capacity, or all four (4) CTG in operation from Project inception.

The Project has been designed to supply energy to the customer within ten (10) minutes
of a CTG startup. Given this quick start capability and the associated operating
performance and fuel efficiency of the LM6000 technology, the Project will serve the
peak load requirements of customers in Mohave County, the broader state of Arizona
load, and surrounding regional load centers.

The Project will interconnect with the Western Area Power Administration (WAPA)

230kV system at the Griffith Switchyard. There will be one generator step-up (GSU)
transformer per CTG pair.
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The LM6000 combustion turbine is a two-shaft gas turbine engine derived from the core
of the CF6-80C2 engine, which is GE’s high thrust, high efficiency aircraft engine. The
LM6000 uses state-of-the-art technology to efficiently burn clean natural gas with
reduced nitrogen oxides (NOx) and carbon monoxide (CO) emissions. Each unit is
equipped with water injection to the combustors for reducing the production of NOx. In
addition, a selective catalytic reduction (SCR) system further reduces NOx and an
oxidation catalyst reduces CO and volatile organic compound (VOC) emissions.

Each CTG will also be equipped with a SPRINT (SPRay INTer-cooling) system, which
enhances the efficiency and output of the gas turbine engine by spraying micro-droplets
of water into the inter-stage air stream between the low pressure compressor and the high
pressure compressor. The water is atomized to a droplet diameter of less than 20 microns
by using inter-stage bleed air and special nozzles. As the droplets evaporate, the air
temperature is reduced and the mass flow is increased. This results in greater power
output and better fuel efficiency.

The CTGs will be housed in a metal enclosure.to protect the units from the elements and
to reduce noise.

The combustion gases will exit the turbine at approximately 830°F and then pass through
an oxidization catalyst for control of CO and VOC emissions and the SCR system for
NOx emission control. The SCR system is used in conjunction with ammonia injection
to reduce NOx emissions. A 19 percent aqueous ammonia solution (NHj3) is injected into
the CTG exhaust gas stream that passes over a catalyst bed that reduces the oxides of
nitrogen to inert nitrogen. The SCR equipment includes a reactor chamber, catalyst
modules, ammonia storage system, ammonia vaporization and injection system, and
monitoring equipment and sensors. The ammonia unloading area will consist of a curbed
concrete pad and containment vault. After passing through the SCR system, the exhaust
gases exit through the attached stack. Each exhaust stack will be 85 feet in height and 10
feet in diameter. The stack will be equipped with continuous emissions monitors
(CEMS) for CO and NOXx, and test connections for performance monitoring.

Auxiliary equipment will include inlet air filters with chiller coils, chiller module,
circulating water pumps, water treatment equipment, natural gas compressors, generator
step-up and auxiliary transformers, and water storage tanks.

The air intake system provides filtered air to the combustion turbine compressors.
Mounted above each combustion turbine, the intake system is equipped with a self-
cleaning filter system to clean particulates from the air. The system is provided with
access for inspection and maintenance. Inlet air chilling will be used to enhance gas
turbine performance during times of high ambient air temperatures. The inlet chilling
system consists of heat exchanger coils located in the inlet air stream. Chilled water from
the chiller module flows through the coils to cool the incoming air. This results in
increased electrical output and improved fuel efficiency for the units.
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The chiller module will provide heat rejection for the centrifugal chiller used to supply
chilled water to the air inlet coils. Makeup water will be pre-treated water from Griffith,
as well as any condensate from the chiller coils. The circulating water will be
continuously treated and controlled in order to achieve approximately 6 cycles of
concentration.

Makeup water will replace water lost from evaporation, drift, and blowdown. A chemical
feed system will supply water-conditioning chemicals to the circulating water to
minimize corrosion and control the formation of mineral scale and bio-fouling.

The aqueous ammonia system provides for the receipt, storage, and delivery of 19

percent aqueous ammonia to the SCR systems to reduce NOx emissions. Aqueous
ammonia will be delivered to the Project Site via tanker trucks and offloaded to an
aboveground 10,000 gallon storage tank.

High-pressure natural gas will be supplied to the Project from the El Paso Natural Gas
Company (El Paso) and Transwestern Pipeline Company (Transwestern) natural gas
interstate pipelines to the Unisource Energy Services (UES) gas distribution system
located adjacent to the Project Site. A new UES-owned metering station will be
constructed adjacent to the existing Griffith metering station. From this new metering
station, gas will be piped to the gas compressor and conditioning equipment skids. The
gas conditioning skids will filter gas particulates and drop out moisture contained in the
gas. The natural gas system line pressure is expected to be 600 psig at the Project Site
boundary. Gas compressors will increase the natural gas supply pressure for the CTGs to
approximately 675 psig. Pressure reduction and control valves are used to feed gas to the
CTGs.

The Project layout is shown in Figure 2-3, Facility Layout Plan.
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Figure 2-1
General Location Map
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3. EMISSIONS INVENTORY

3.1 Criteria Pollutant Emissions

The estimated combustion turbine performance and emissions calculations sheet is shown
in Appendix A. Maximum hourly emissions at full load are the highest during cold
temperatures and lowest during hot temperatures. Therefore annual emissions are based
on an average temperature around which the turbine operates a majority of the time,
while short-term emissions are based on the coldest temperature. Northern Arizona
Energy Project’s (NAEP) estimated annual emissions are based on emission factors at
100 percent load and an ambient temperature of 90°F. This temperature was selected for
a design basis since the units are peaking units and operate during the high load episodes
which typically occur on warmer days. The worst-case hourly emissions are based on
emission factors at full load and an ambient temperature of 25°F. Table 3-1 shows the
estimated maximum hourly and annual emissions of criteria pollutants (i.e., NOx, CO,
VOC, SO, and PM,) from the equipment to be permitted.

Table 3-1
Criteria Pollutant Emissions
Northern Arizona Energy, Mohave County, Arizona

NOx!|co'|s0,'|vocC!|PMy

CTG (each) pPpm 5 6 2.8 5 NA
Ib/he® | 7.90 | 5.77 | 6.14 | 275 | 2.7
1b 1
Chiller /e 0.16
ton/yr 0.47
Expected Annual Emissions ton/yr’ | 39.71 |35.90|32.30 | 15.54 | 14.78
Requested Annual Emission Limits ton/yr | 40.0 |100.0| 40.0 | 40.0 | 15.0

ppm measured as ppmvd @ 15% O,
? Worst case base load operation, not including startup/shutdown
3 Based on 10,600 hrs total operation (four units) including startup/shutdown

-17-



The Project will be operated within the regulatory annual emission limits for a minor

modification to a major source. The Applicant will seek to maximize operating ‘
flexibility with respect to full load, part load operating hours, and startup and shutdown

emissions within these annual emission limits. Compliance with the limits will be

achieved through the use of continuous emission monitors (CEMs) for NOx and CO and

approved emission factors for the remainder of the pollutants.

3.2 Hazardous Air Pollutants

In addition to the criteria pollutant emissions discussed in Section 3.1, NAEP will emit
small amounts of non-criteria or hazardous air pollutants (HAPs).

NAEP’s emissions of non-criteria pollutants are compared to the Federal Clean Air Act
(1990) amendments Title III thresholds for major sources of HAPs.

An estimate of NAEP’s annual average emissions of non-criteria pollutants is
summarized in Table 3-2. These estimates are based on data contained in the EPA’s
AP-42 document (Volume 1, 5th Ed.). It is important to note that these emission factors
were developed using conservative assumptions and may overestimate actual emissions.

Table 3-2
Hazardous Air Pollutant Emissions
Northern Arizona Energy, Mohave County, Arizona
Hazardous NAEP Total Emissions (4 units) g;;frf:;} I\C]}ﬁ];f;;
Air Pollutant #/hr Ib/yr' Tons/year” | Tons/year | Tons/year

1,3-Butadiene 0.0007 1.97 0.001 0.008 0.009
Acetaldehyde 0.0692 183.25 0.092 0.636 0.728
Acrolein 0.0111 29.32 0.015 0.105 0.120
Benzene 0.0207 54.98 0.027 0.199 0.226
Ethylbenzene 0.0553 146.6 0.073 0.515 0.588
Formaldehyde 0.3803 1,007.90 0.504 3.482 3.986
Hexane 0.2975 788.45 0.394 2.710 3.104
Naphthalene 0.0022 5.96 0.003 0.022 0.025
PAHs 0.0038 10.08 0.005 0.037 0.042
Propylene Oxide 0.0501 132.86 0.066 0.613 0.679
Toluene 0.1106 595.58 0.298 2.088 2.386
Xylene 0.0007 293.21 0.147 1.040 1.187
Total, All HAPs 1.625 11.455 13.080

" Based on unrestricted operation of 2 CTGs with heat recovery steam generator duct burners and
an auxiliary boiler
2 Based on 10,600 hrs total operation (four units) including startup/shutdown
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‘ Since the application is classified as a modification to the existing Griffith, emissions
from NAEP must be combined with Griffith in order to determine the entire emissions
total for both facilities when determining compliance with the federal HAP thresholds.
As shown in Table 3-2, none of the individual HAPs emitted equals or exceeds 10 tpy,
and the total of all HAP emissions is less than 25 tpy. Therefore, the Project will not be a
major source of HAPs, as defined by the Federal Clean Air Act (1990) amendments.

3.3 Operating Parameters

The following tables provide data for the maximum operating rates for the Project.

v Table 3-3
Operating Parameters for Combustion and Power Generation Processes
Process Heat Input (HHV) Natural Gas Usage1
MMBtu/hr MMBtw/yr® MMscf/hr MMscf/yr?
4 CTGs 1750.0 4.64E+6 1.724 4568.7

! Natural gas usage based on a natural gas heat content of 1015 Btw/scf (HHV)
2 Based on 10,600 hrs total operation (four units) including startap/shutdown

Table 3-4
Operating Parameters for Chiller

Process | Water Circulation Rate | Total Dissolved Solids | Drift Rate
Gal/min mg/1 Gpm
Chillers 345 3100 0.10
HHH
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4. AIR QUALITY IMPACT ANALYSIS

4.1 Air Quality Modeling Methodology

In accordance with ADEQ’s December 2004 Modeling Guidance Document, NAEP
submitted an Air Dispersion Modeling Protocol to ADEQ on January 31, 2007 describing
the air dispersion modeling techniques NAEP proposed for assessing air quality impacts
from the Project. ADEQ approved the methodology presented in the protocol on
February 22, 2007. A summary of the approved methodology is described below. The
protocol is included in Appendix C of this application.

An assessment of potential impacts on ambient air quality from the Project alone, and in
combination with the existing Griffith Energy Project (Griffith), has been conducted
using SCREENS3 and Version 3 (Release 02035) of the Industrial Source Complex —
Short Term model (ISCST3), both USEPA-approved air quality dispersion models.

These models are mathematical descriptions of atmospheric diffusion and dispersion,
allowing a pollutant source impact to be calculated at specified locations out to distances
up to 50 kilometers. While AERMOD has been adopted as the EPA guideline model to
replace ISCST3 after November 9, 2006," a full meteorological data set has not yet been
established for the Project area. Due to this factor and since the Project is a minor source,
ADEQ has agreed that the use of ISCST3 is acceptable for this Project.

The impact analysis was used to determine the maximum ground-level impacts of the
Project alone, and combined with Griffith. The results were compared with established
state and federal ambient air quality standards and PSD significance levels.! Ifthe
standards are not exceeded by these potential maximum impacts, then it is demonstrated
that no exceedances are expected under any conditions. In accordance with the air
quality impact analysis guidelines developed by USEPA (40 CFR Part 51, Appendix W:
Guideline on Air Quality Models), the ground-level impact analysis includes the
following assessments:

e Impacts in simple, intermediate, and complex terrain;
e Aerodynamic effects (downwash) due to nearby building(s) and structures; and

* AERMOD was adopted for use November 9, 2005, but a one-year grace period was granted to regulatory
agencies to provide time to phase in its substitution for ISCST3, the previous official guideline model for
this type of application.

T The Project is not a PSD source, but PSD significance levels are used as convenient thresholds of
potential significance for maximum ground-level impacts.
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e Impacts from inversion breakup (fumigation).

Simple, intermediate, and complex terrain impacts were assessed for all meteorological
conditions that would limit the amount of final plume rise because plume impaction on
elevated terrain might cause high ground-level concentrations, especially under stable
atmospheric conditions.

Another dispersion condition that can cause high ground-level pollutant concentrations is
caused by building downwash. Building downwash can occur when wind speeds are
high and a building or structure is in close proximity to the emission stack. This can
result in building wake effects where the plume is drawn down toward the ground by the
lower pressure region that exists in the lee side (downwind) of the building or structure.

Fumigation conditions occur when the plume is emitted into a low-lying layer of stable
air (inversion) that then becomes unstable, resulting in a rapid mixing of pollutants
towards the ground. The low mixing height that results from this condition allows little
diffusion of the stack plume before it is carried downwind to the ground. Although
fumigation conditions rarely last as long as an hour, relatively high ground-level
concentrations may be reached during that period. Fumigation tends to occur under clear
skies and light winds, and is more prevalent in the summer.

The basic equation used in the ISCST3 modeling assumes that the concentrations of
emissions within a plume can be characterized by a Gaussian distribution about the
centerline of the plume. Concentrations at any location downwind of a point source such
as a stack can be determined from the following equation:

C(x,y,z,H) = (__Ql_) *(e—l/Z(y/a'y)z ) *[{e—I/Z(Z—H/az)Z } + {e—l/Z(z+H/az)2 }]

2royou

where

C = the concentration in the air of the substance or pollutant in question

Q = the pollutant emission rate

oyoz = the horizontal and vertical dispersion coefficients, respectively, at downwind
distance x ‘

u = the wind speed at the height of the plume center

X,y,z = the variables that define the 3-dimensional Cartesian coordinate system used;
the downwind, crosswind, and vertical distances from the base of the stack

H = the height of the plume above the stack base (the sum of the height of the

stack and the vertical distance that the plume rises due to the momentum
and/or buoyancy of the plume)
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Gaussian dispersion models are approved by USEPA for regulatory use and are based on
conservative assumptions (i.e., the models tend to overpredict actual impacts by assuming
steady-state conditions, no pollutant loss through conservation of mass, no chemical
reactions, etc.). Air dispersion modeling was used to determine if ambient air quality
standards would be exceeded, and whether a more detailed modeling procedure would be
warranted to determine the potential maximum impact. The following sections describe:

Screening modeling procedures;
Refined air quality impact analysis;
Existing ambient pollutant concentrations; and

Results of the ambient air quality modeling analyses.

The ISCST3 model is capable of assessing impacts from a variety of source types in areas
of simple, intermediate, and complex terrain. The model can account for settling and dry
deposition of particulates; area, line, and volume source types; downwash effects; and
gradual plume rise as a function of downwind distance. The model is capable of
estimating concentrations for a wide range of averaging times (from one hour to one
year). Inputs required by the ISCST3 model include model options, meteorological data,
source data, and receptor data.

Model options refer to user selections that account for conditions specific to the area
being modeled or to the emissions source that needs to be examined. Examples of model
options include use of site-specific vertical profiles of wind speed and temperature;
consideration of stack and building wake effects; and time-dependent exponential decay
of pollutants. The model supplies recommended default options for the user. Except
where explicitly stated (such as for building downwash), default values were used. A
number of these default values are required for USEPA and ADEQ approval of model
results and are listed below.

Rural dispersion coefficients

Gradual plume rise

Stack tip downwash

Buoyancy induced dispersion

Calm processing

Default rural wind profile exponents = 0.07, 0.07, 0.10, 0.15, 0.35, 0.55
Default vertical temperature gradients = 0.02, 0.035

In addition, missing data were processed with MSGPRO.
ISCST3 uses hourly meteorological data to characterize plume dispersion. The

representativeness of the data depends on the proximity of the meteorological monitoring
site to the area under consideration, the complexity of the terrain, the exposure of the
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meteorological monitoring site, and the period of time during which the data are
collected. The surface meteorological data used in this analysis were collected during
1997 at Ford Motor Company’s Arizona Proving Ground facility, which is located
approximately 12 miles south of the Project Site. This one-year data set is representative
of meteorological conditions at the Project Site and meets the requirements of the
USEPA “On-Site Meteorological Program Guidance for Regulatory Model Applications”
(EPA-450/4-87-013, August 1995). This data set was selected for consistency with
previous modeling of the existing Griffith.

The area surrounding the Project Site can be characterized, for dispersion purposes, as
rural. The area within three kilometers of the Project Site includes undeveloped desert
within the I-40 Industrial Corridor and surrounding properties. The nearest residence is
approximately 2.5 miles (4 km) northwest of the Project Site. In accordance with the
Auer land use classification methodology (USEPA’s “Guideline on Air Quality

Models ), land use within the area circumscribed by a three km radius around the
modified facility is greater than 50 percent rural. Therefore, in the modeling analyses
supporting the permitting of the facility, rural dispersion coefficients have been assigned.

Representativeness has also been defined in the “Workshop on the Representativeness of
Meteorological Observations” (Nappo et al., 1982) as “the extent to which a set of
measurements taken in a space-time domain reflects the actual conditions in the same or
different space-time domain taken on a scale appropriate for a specific application.”
Representativeness was assured because the meteorological monitoring and project sites
are climatologically similar.

The large-scale topographic features that influence the meteorological monitoring site
also influence the proposed project site in the same manner. Additional discussion of the
selection of the meteorological data set is provided in the modeling protocol, included in
Appendix C to this application.
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For the purposes of modeling, a stack height beyond what is required by Good
Engineering Practices (GEP) is not allowed. However, this requirement does not place a
limit on the actual constructed height of a stack. GEP as used in modeling analyses is the
height necessary to ensure that emissions from the stack do not result in excessive
concentrations of any air pollutant in the immediate vicinity of the source as a result of
atmospheric downwash, eddies, or wakes that may be created by the source itself, nearby
structures, or nearby terrain obstacles. In addition, the GEP modeling restriction assures
that any required regulatory control measure is not compromised by the effect of that
portion of the stack that exceeds the GEP. The USEPA guidance (“Guideline for
Determination of Good Engineering Practice Stack Height,” Revised 6/85) for
determining GEP stack height is as follows:

Hg = H+1.5L, where

Hg = Good Engineering Practice stack height, measured from the ground-level
elevation at the base of the stack

H = height of nearby structure(s) measured from the ground-level elevation
at the base of the stack

I. = lesser dimension, height or maximum projected width, of nearby
structure(s)

In using this equation, the guidance document indicates that both the height and width of
the structure are determined from the frontal area of the structure, projected onto a plane
perpendicular to the direction of the wind.

For each of the CTG stacks, the nearby (influencing) structures are the CTG enclosures,
which are 51 feet (15.54 m) high and 70 feet (21.33 m) long. Thus H =51 ftand L =51
feet, Hg = 51 ft + (1.5 * 51 ft) = 127.5 fi, and the proposed stack height of 85 feet does
not exceed GEP stack height.

For regulatory applications, a building is considered sufficiently close to a stack to cause
wake effects when the downwind distance to the stack is not more than five times the
greater of the height or the projected width of the building.

Table 4-1 includes a list of structures that were included in the BPIP analysis for NAEP.
Modeling input files from the original modeling analysis for Griffith were used for the
combined analysis. The Griffith inputs included a BPIP file which provided the
downwash analysis for structures at Griffith, therefore, no additional information on
buildings at Griffith was required and Table 4-1 includes only new structures associated
with the Project.
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Table 4-1
Parameters for Significant Structures at the
Northern Arizona Energy Project

Dimensions
Structure (feet — W x L x H)
Chiller 71.5°W x 37.4’L x 43.1’'H
SCR Catalyst Casing 24.3’W x 29.5’L x 43’H
CTG Transition 24.3’Wx21.5°Lx21.5’H
CTG Housing 48.9°W x 63’L x 51’H
Compressor Buildings 39.3’Wx 60.77L x 15’H

4.2 Screening Procedure

To assure that the impacts analyzed were for maximum emission levels and worst-case
dispersion conditions, a screening procedure was used to determine the inputs to the
impact modeling. The screening procedure analyzed the CTG operating conditions that
would result in the maximum impacts on a pollutant-specific basis. The operating
conditions examined in this screening analysis, along with their exhaust and emission
characteristics, are shown in Appendix B, Table B-2. These operating conditions
represent maximum and minimum CTG loads (100 percent and 50 percent) at expected
maximum, average and minimum ambient operating temperatures (113, 90 and 25°F).*
The effects of evaporative cooling are also evaluated in the screening analysis.

The operating conditions were screened for maximum ambient impact using ISCST3
model and the meteorological data described above. The stack parameters and emission
rates for the maximum-impact operating conditions were used in the refined modeling
analyses to evaluate the modeled impacts of the entire Project for the corresponding
pollutant and averaging period.

4.3 Refined Air Quality Impact Analysis: Criteria Pollutants

The operating conditions and emission rates used to model ambient air quality impacts
from the Project are summarized in Table 4-2, and from Griffith in Table 4-3. The
complete modeling input for each pollutant and averaging period is shown in Appendix
B.

* Ambient temperature affects turbine performance through the density of the intake air. When ambient
temperature is lower, the air is denser and more fuel can be burned by the turbine at the same fuel to air
ratio, increasing turbine output. The minimum design temperature used in this analysis, 25 °F, was used to
define the expected maximum hourly heat input and turbine output. The applicant will accept a permit
condition limiting the hourly heat input to each CTG of 436 MMBtwhr (HHV). This limiting condition
will assure that CTG emissions stay at or below the levels evaluated in this application even if ambient
temperatures are below 25 °F.
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Table 4-2
Emission Rates and Stack Parameters for Northern Arizona Energy
Project at 90°F
CTG1-CTG4 Chiller Cells 1-6
Emission Rates, g/s Base Load 50% Load
- NOx 0.99 0.60
-- 80, 0.77 0.47 -
- CO 0.72 0.44
-- PMyo/ PM; 5 0.34 0.34 0.0033
Stack Height, m 25.91 13.72
Stack Diameter, m 3.05 3.66
Exhaust Temp, deg K 716.2 656.3 305.6
Exhaust Velocity, m/s 40.15 29.03 6.06
Table 4-3
Emission Rates and Stack Parameters for Griffith at 90°F
CTGl & Auxiliary Cooling Tower | - Chiller
CTQG2 Boiler Cells 1-8 Cells 1-6
Emission Rates, g/s
-- NOx 3.604 0.439 - -
-- SO, 0.718 0.011 - -
-CO 12.417 0.262 -—- -
-- PMjo 3.556 0.024 0.047 0.015
Stack Height, m 39.62 9.14 18.29 10.67
Stack Diameter, m 5.79 0.61 9.144 6.401
Exhaust Temp, deg K| 349.7 421.9 310.8 310.8
Exhaust Velocity, m/s| 11.88 17.53 8.17 4.94

A nested grid was developed to fully represent the maximum impact area(s). This grid
had 25-meter resolution along the Project Property boundary in a single tier of receptors
composed of four segments extending out to 100 meters from the Project Property
boundary, 100-meter resolution from 100 meters to 1,000 meters, 250-meter spacing out
to 5 km, and 500 meter spacing out to 10 km. Concentrations within the Project Property
were not calculated.
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Figures 4-2 and 4-3 show the receptor grids around both facilities and full receptor grid ‘
respectively.

Receptor and source base elevations were determined from USGS Digital Elevation
Model (DEM) data using 7%-minute format (10- to 30-meter spacing between grid
nodes). All coordinates were referenced to UTM North American Datum 1927
(NAD27), Zone 11. The ISCSTS3 receptor elevations were interpolated among the DEM
nodes.

Figure 4-2
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Figure 4-3
Full Receptor Grid
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4.4 Specialized Modeling Analyses

Fumigation Modeling

Fumigation occurs when a stable layer of air lies a short distance above the release point
of a plume and unstable air lies below. Under these conditions, an exhaust plume may be
drawn to the ground, causing high ground-level pollutant concentrations. Although
fumigation conditions rarely last as long as one hour, relatively high ground-level
concentrations may be reached during that time.

The SCREEN3 model was used to evaluate maximum ground-level concentrations for
short-term averaging periods (24 hours or less). Guidance from the USEPA™ was
followed in evaluating fumigation impacts. Because SCREEN3 is a single-source model,
only one turbine was modeled. Fumigation impacts for the turbines were predicted to

* USEPA-454/R-92-019, “Screening Procedures for Estimating the Air Quality Impact of Stationary
Sources, Revised.”
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occur at about 19 km from the facility. This analysis, which is shown in more detail in
Appendix B, showed that impacts under fumigation conditions are expected to be lower
than the maximum concentrations calculated by ISCST3 under downwash conditions.

4.5 Results of the Ambient Air Quality Modeling Analyses

The maximum impacts calculated from each of the modeling analyses described above
are summarized in Table 4-4.

Table 4-4
Maximum Potential Impact From Refined Modeling
Modeled Concentration (ug/m3)
NAEP Combined
Pollutant Averaging Time | ISCST3 | Fumigation | NAEP + Griffith

NOX Annual 0.091 n/a 8.38

3-hour 6.40 2.30 8.28

SO, 24-hour 0.92 0.89 2.37

Annual 0.070 n/a 0.31

co 1-hour 12.5 2.1 590.4

8-hour 2.47 1.53 93.9

24-hour 0.74 0.56 13.9

PMio/ PM; s Annual 0.039 na 1.42

4.6 Ambient Air Quality Impacts

To determine a project’s air quality impacts, the modeled concentrations are added to the
maximum background ambient air concentrations and then compared to the applicable
ambient air quality standards.

Background ambient air quality data for the project area were provided by the ADEQ air
assessment section and are presented in Table 4-5. Ambient NO,, SO,, PM;o, PM3 5, and
CO data are collected at various monitoring stations around Mohave County and have
been deemed adequate for use in evaluating impacts from the NAEP.

Maximum ground-level impacts due to operation of the Project are shown together with
the ambient air quality standards in Table 4-6. Using the conservative assumptions
described earlier, the results indicate that the Project will not cause or contribute to
violations of any state or federal air quality standards.
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Table 4-5
ADEQ Background Concentrations for Northern Arizona Energy Project
Background Value
Pollutant Averaging Time (ng/m3)

NO2? Annual

3-hour 246

SO2° 24-hour 52
Annual

c 1-hour 582

co 8-hour 582

de 24-hour 46

PM10 Annual 14

? Long-term average value (0.002 ppm) of several monitors located near power plants in rural areas of

Arizona.

® Maximum values over 3-year period from Bullhead City — SCE monitoring station (Mohave County).
¢ Typical continental ambient CO background value (0.5 ppm) used in most regional models.

4 Average maximum values over 3-year period from Kingman — Praxair monitoring station (Mohave

County).

e No monitoring background levels provided for PM, 5

Table 4-6
Modeled Maximum Project Impacts with Griffith Energy Facility
Maximum % of Standard
Facility Impact Total Federal | Modeled
Averaging| Combined |Background| Impact | Standard | Facility | Total
Pollutant|  Time pg/m3 (ng/m3) |(ug/m3)| (ng/m3) | Impact | Impact
NO2 | Annual 8 4 12 100 8% 12%
3-hour 8 246 254 1300 1% 20%
SO2 | 24-hour 2 52 54 365 1% 15%
Annual 0.3 6 6 80 <1% 8%
co 1-hour 590 582 1,172 40,000 2% 3%
8-hour 94 582 676 10,000 1% 7%
PMI0 24-hour 14 46 60 150 9% 40%
Annual 1 14 15 50 3% 31%

4.7 Evaluation of Compliance with the Arizona Ambient Air Quality

Guidelines

The procedure described above for determining criteria pollutant impacts was also

followed in determining the ambient impacts of noncriteria pollutants for demonstrating

compliance with the Arizona Ambient Air Quality Guidelines (AAAQG). These

guidelines define allowable one-hour, 24-hour, and annual average concentrations for
noncriteria pollutants to protect public health. Tables 4-7 and 4-8 summarizes the results
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of the analysis for the NAEP and the combined facilities respectively. The addition of
the NAEP project will not cause or contribute to an exceedence of any of the AAAQG’s
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Table 4-7
Summary of AAAQG Modeling Results for NAEP Facility
1-Hour 24-Hour | 24-Hour | Annual Annual
1-Hour Impact AAAQG Impact | AAAQG | Impact | AAAQG
AAAQG Pollutant (ng/m’) (ng/m’) | (ugm’) | (ug/m’) | (pg/m’) | (ug/m’)
1,3-Butadiene 3.88E-04 7.20E+00 2.63E-05 | 1.90E+00 | 2.09E-06 | 6.70E-02
Acetaldehyde 3.61E-02 2.30E+03 2.44E-03 | 1.40E+03 | 1.95E-04 | 5.00E-01
Acrolein 5.78E-03 6.70E+00 3.91E-04 | 2.00E+00 - -
Ammonia 8.27E-01 | 1.40E+02
Benzene 1.08E-02 6.30E+02 7.33E-04 | 5.10E+01 { 5.84E-05 | 1.40E-01
Ethylbenzene 2.89E-02 4.50E+03 1.96E-03 | 3.50E+03 - --
Formaldehyde 1.99E-01 2.00E+01 1.34E-02 | 1.20E+01 | 1.07E-03 | 8.00E-02
Hexane 1.55E-01 5.30E+03 1.05E-02 | 1.40E+03
Napthalene 1.17E-03 6.30E+02 7.94E-05 | 4.00E+02 -- -
Propylene Oxide 2.62E-02 1.50E+03 1.77E-03 | 4.00E+02 | 1.41E-04 | 2.00E+00
Toluene 1.17E-01 4.70E+03 7.94E-03 | 3.00E+03 - -
Xylenes 5.78E-02 5.50E+03 3.91E-03 | 3.50E+03 - -
Table 4-8
Summary of AAAQG Combined Modeling Results for NAEP and Griffith
1-Hour 24-Hour | 24-Hour Annual Annual
1-Hour Impact AAAQG Impact AAAQG Impact AAAQG
AAAQG Pollutant (ug/m’) pgm)) | (em’) | (ugm) | ugmd) | (ugm’)
1,3-Butadiene 1.78E-03 7.20E+00 | 2.90E-04 | 1.90E+00 | 2.00E-05 | 6.70E-02
Acetaldehyde 1.67E-01 2.30E+03 | 2.76E-02 | 1.40E+03 | 1.99E-03 | 5.00E-01
Acrolein 2.76E-02 6.70E+00 | 4.63E-03 | 2.00E+00 -- --
Ammonia 1.69E+00 | 1.40E+02
Benzene 6.57E-02 6.30E+02 | 1.16E-02 | 5.10E+01 | 1.04E-03 1.40E-01
Ethylbenzene 1.51E-01 4.50E+03 | 2.58E-02 | 3.50E+03 -- -
Formaldehyde 9.46E-01 2.00E+01 | 1.57E-01 | 1.20E+01 | 1.12E-02 | 8.00E-02
Hexane 7.26E-01 5.30E+03 | 1.20E-01 | 1.40E+0Q3
Napthalene 8.15E-03 6.30E+02 | 1.46E-03 | 4.00E+02 -- -
Propylene Oxide 4.45E+00 1.50E+03 | 2.37E-01 | 4.00E+02 | 3.77E-02 | 2.00E+00
Toluene 6.12E-01 4.70E+03 | 1.04E-01 § 3.00E+03 -- --
Xylenes 3.20E-01 5.50E+03 | 5.52E-02 | 3.50E+03 -- --
HitH



5. APPLICABLE REQUIREMENTS

This section describes those state and federal regulatory requirements that applicable to
the Project.

5.1 Federal Requirements

Certain federal regulations related to criteria pollutant emissions are potentially
applicable to emission units at the NAEP. These regulations are reviewed in the
following sections, and applicability determinations are provided along with their
rationale.

5.1.1 Ambient Air Quality Standards

Table 5.1 shows the national ambient air quality standards. The primary and secondary
air quality standards are the ambient concentrations of pollutants that are necessary to
protect public welfare. Arizona does not have separate ambient air quality standards for
criteria pollutants.

Emissions of NOx, SOx, CO and PM, from the Project were assessed relative to
compliance with National Ambient Air Quality Standards listed below. Results of this
analysis are included in Section 4 — Air Quality Impact Assessment of this application.
The analysis demonstrates that the Project, either alone or in combination with Griffith,
will not cause or contribute to violations of any national ambient air quality standard.

-33-



Table 5-1
National Ambient Air Quality Standards
Averaging | Primary Standard | Secondary Standard
Pollutant Time pg/m’ u g/m3
, Annual’ 80 (0.030 ppm) -
SO, 24-Hour” | 365 (0.14 ppm) -
3-Hour” - 1,300 (0.5 ppm)
Annual'
PMio 24-Hour® 150 150
Annual’ 15 15
PMas 24-Hour” 35 35
8- Hour” 10,000 (9 ppm) -
CO 1- Hour” | 40,000 (35 ppm) -
Ozone 8- Hour’ 157 (0.08 ppm) 157 (0.08 ppm)
NO, Annual’ 100 (0.05 ppm) 100 (0.05 ppm)
Lead Quarter’ 1.5 -

pg/m® = micrograms per cubic meter
ppm = parts per million

1. Arithmetic mean.

2. Block average.

3. Rolling average.

5.1.2 Arizona Performance Standards for New Stationary Sources

The Arizona performance standards for new stationary sources are listed in Article 9 of
the Arizona air quality regulations. Arizona has incorporated by reference the federal
new source regulations listed in Section 5.3 of this application.

5.1.3 Attainment, Nonattainment, and Unclassifiable Area Designations

The Project Site is within the Arizona Air Quality Control Region that encompasses
Mohave, LaPaz, and Yuma Counties. This area is in attainment for all pollutants except
for PMjo. The portion of Mohave County west of the Black Mountains is in non-
attainment for PMjo. The Project will be located in the portion of Mohave County that is
in attainment for PMy.

5.2 Prevention of Significant Deterioration (PSD)

As previously noted, while the Project will be a minor source, it will be classified as a
minor modification at an existing PSD major stationary source (Griffith). The addition of
this equipment will result in emissions less than the significance threshold for each
regulated pollutant (see Table 5.2). Therefore the Project is not subject to further PSD
review pursuant to 40 CFR 52.21.
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Table 5-2

Northern Arizona Energy Facility Source Classification Data

NOx | CO | SO, | vOC | PMy,
(tyr) | (tlyr) | (tly) | (tly) | (ty)

Annual Emissions — NAEP 39.7 359 | 32.3 15.5 14.8

Major Source Threshold Emissions 100.0 | 100.0 | 100.0 | 100.0 | 100.0

PSD Significant Emissions Threshold | 40.0 | 100.0 | 40.0 | 40.0 15.0

5.3 New Source Performance Standards

The New Source Performance Standards (NSPS) are codified Title 40 Code of Federal

Regulations (CFR) Part 60. Specific subparts to the NSPS address a variety of sources;
however, only one NSPS is applicable to the emissions from the new CTGs described in
this permit application. The CTGs will comply with the standards of 40 CFR 60 Subpart
KKXK (Standards of Performance for Stationary Combustion Turbines). This regulation

has been incorporated by reference into the Arizona air quality regulations.

A summary of the regulation is presented below.

Table 5-3
Summary of NSPS Requirements
(requirements shown for each unit)
Regulation 40CFR60.KKKK
NAEP Source CTG
Applicability > 10MMBtu/hr
SOy Limit 0.060 Ib/MMBtu
NOx Limit 25 ppm @ 15% O,
**Monitor fuel sulfur content as required
Continuous **CEM operates all times including start-up, shut-down,
. malfunctions, emergencies, except during monitoring equipment
monitoring .
breakdown, repairs, etc.
**At least 2 points/hr for 1 hour averages
**Emergency actions
Reportin **Submit information on date of construction, anticipated
P & startup, actual startup, design heat capacity, and fuels to be
combusted
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5.4 National Emission Standards for Hazardous Air Pollutants

The National Emission Standards for Hazardous Air Pollutants (NESHAPS) are
contained within 40 CFR Parts 61 and 63. Specific subparts of the NESHAPS address a
variety of sources; however, as discussed in Section 3.2, the total HAPS emissions from
the four (4) NAEP CTGs and the existing Griffith are well below the Major Source
thresholds of 10 tons/year of a single HAP (highest — 3.99 ton/yr) and 25 tons/year (total-
13.1 ton/yr) of all HAPS collectively. Consequently, the Project is a minor source for
HAPS and is exempt from 40 CFR 61 and 63 requirements.

5.5 Compliance Assurance Monitoring

It is anticipated that specific emission and parameter monitoring requirements will be
included to demonstrate compliance with applicable requirements identified in the Title
V Operating Permit. With respect to the Compliance Assurance Monitoring (CAM) rules
(40 CFR 64), the new CTGs are not subject to the CAM rules since they will be
monitoring emissions under 40 CFR 60 Subpart KKKK.

5.6 Chemical Accident Prevention Provisions (1990 CAA Title III)

40 CFR Part 68, Chemical Accident Prevention Provisions, is a federal regulation
designed to prevent the release of hazardous materials in the event of an accident and
minimize impacts when releases do occur. The regulation contains a list of substances
and threshold quantities for determining applicability of the rule to a facility. If a facility
stores, handles or processes one or more substances on this list and at a quantity equal to
or greater than specified in the regulation, the facility must prepare and submit a risk
management plan (RMP). If a facility does not have a listed substance on-site, or the
quantity of a listed substance is below the applicability threshold, the facility does not
have to prepare an RMP. However, it must still comply with requirements of the general
duty provisions in Section 112(r)(1) of the 1990 Clean Air Act Amendments if it has any
regulated substance or other extremely hazardous substance on-site. The general duty
provision is as follows:

“The owners and operators of stationary sources producing, processing, handling
and storing [a chemical in 40 CFR Part 68 or any other extremely hazardous
substance] such substances have a general duty [in the same manner and to the
same extent as the general duty clause in the Occupational Safety and Health Act
(OSHA)], to identify hazards which may result from .. such releases using
appropriate hazard assessment techniques, to design and maintain a safe facility
taking such steps as are necessary to prevent releases, and to minimize the
consequences of accidental releases which do occur.”

Table 5-4 lists the hazardous substances stored at NAEP and Griffith, and the applicable
threshold quantity. Griffith Energy has an existing Risk Management Plan for the storage
of anhydrous ammonia. NAEP will not be storing any chemicals which exceed the
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threshold quantities, therefore the existing RMP will not need to be revised. The

Applicant will maintain awareness of hazard issues and meet the goals of the above-listed

general duty provisions.

Table 5-4
Hazardous Substances Present at NAEP and Griffith
Regulated Hazardous Substance NAEP Griffith Threshold RMP
(40 CFR Part 68) Required
10,000 gal, 30,000 gal, 20,000 1b,
Ammonia (conc 20% or greater) 19% 19% >20% No
concentration concentration concentration
2 x 6,000 gal 15,000 1b
Hydrochloric Acid (conc 37% or greater) | N/A 35% >37% No
‘ concentration concentration
Ammonia (anhydrous) N/A 144,000 1b 10,000 1b Yes

5.7 Acid Rain Program

The Project is subject the federal Acid Rain Permitting Program (40 CFR Part 72).
Northern Arizona Energy, LLC has submitted a Certificate of Representation identifying
the Designated Representative for the Project to EPA. The Acid Rain permit application
is included as Appendix E.

5.8 Operating Permit Program

Since Griffith is a major source (100 tons/year) of criteria pollutants, it is subject to the
requirements for federal operating permits under 40 CFR Part 70. As such, the Project is
also subject to the Title V Operating Permit Program. With the submission of this
application the NAEP is in compliance with applicable portions of 40 CFR 70.

58.1 Insignificant Sources

. Several insignificant sources and trivial activities related to electric utilities may occur
onsite. General activities which fall under the definitions of “Insignificant Activities”
pursuant to AAC R18-2-101(57) and/or “Trivial Activities” are defined in A.A.C. R18-2-
101 (119). The ADEQ has also promulgated a standardized list of insignificant sources
for purposes of the Title V Operating Permit. Table 5.5 lists the insignificant sources and
trivial activities that relate to NAEP and provides a justification as to why they are
insignificant or trivial:
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Table 5-5

Insignificant Sources

Source Description

Justification

Turbine Compartment Ventilation Exhaust Vents

Vent the operating compartments of the combustion
turbines. May vent insignificant amounts of VOCs from
turbine lube oils.

Compressed Air Systems

Vent only air. No pollutant emissions.

Turbine Lube Oil Vapor Extractors and Lube Oil
Mist Eliminator Vents

These vents allow for the removal of water vapor and
lube oil vapor/mist from the lube oil system. Insignificant
amounts of VOCs are emitted from these vents.

Sulfuric Acid Storage Tank Vents

A sulfuric acid storage tank will be used as part of the
water treatment/demineralization/pH control system.
Venting will occur during tank filling and over
pressurization. Sulfuric acid has a low vapor pressure
and therefore emissions from this source are expected to
be insignificant.

Welding Equipment

Emissions from welding activities are generated during
routine maintenance and will be insignificant

Water Wash System Storage Tank Vents

This is an on-line system that periodically washes the
combustion turbine blades. The tanks contain water, soap
detergent, and a water/soap detergent solution thus they
are not expected to be a source of air pollution.

Fuel Purge Vents

Insignificant emissions of VOCs are expected from the
fuel purge vents during normal operations.

Oil/ Water Separator Waste Qil Collection Tank
Vents

Underground tanks are used for the collection of waste
oils during leaks or spills. These tanks are used
infrequently thus emissions from their vents are expected
to be insignificant.
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6. CONTROL TECHNOLOGY OVERVIEW

NAEP is proposing emission limits and annual emission caps and will maintain Project
emissions below major modification thresholds. Pursuant to AAC §R18-2-306.01, these
limits must be permanent, quantifiable and otherwise enforceable as a practical manner.

The air pollution control equipment anticipated for the Project consists of a water
injection combined with a selective catalytic reduction (SCR) system for NOx emissions
control and an oxidation catalyst system for CO and VOC emissions control for each
CTG unit. In addition, high efficiency drift eliminators will be used on the inlet air
chiller module.

NAEP will limit the fuels burned in the CTGs to natural gas, a clean burning fuel. By
contrast, burning of liquid fuels in the CTGs would result in greater criteria pollutant
emissions than if the units burned only gaseous fuels. This measure acts to minimize the
formation of all criteria air pollutants.

NOx emissions from the CTGs will be controlled with the use of low NOx emitting
equipment and post-combustion controls. The CTGs are configured to utilize water
injection to control NOx emissions. In addition, the Project has included SCR system to
reduce NOx emissions to 5 ppmvd NOx, corrected to 15 percent O on a three-hour
average basis. This is consistent with permitted emission limits for other similar turbine
projects in Arizona.

The SCR system consists of catalyst modules located between the turbine, an ammonia
storage tank, and ammonia transfer, vaporization, and injection equipment. The
performance of the SCR system is controlled primarily by comparing the continuously
monitored NOx levels in the CTG stack to the emission level set point (typically an outlet
concentration level slightly lower than the permitted emission limit). Depending on the
measured NOx levels, the SCR control system will increase or decrease the amount of
ammonia being injected ahead of the catalyst in order to increase or decrease the NOx
control efficiency.

CO emissions will controlled by using oxidation catalysts to reduce CO emissions to 6.0
ppmvd, corrected to 15 percent O,. This is consistent with permitted emission limits for

other similar turbine projects in Arizona.

VOC emissions will be controlled by use of good combustion practices in the CTGs.
Oxidation catalyst will also provide some reduction in VOC emissions. VOC emissions
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leaving the stacks will not exceed 5.0 ppmvd, corrected to 15 percent oxygen. This level
of emissions is consistent with recent BACT determinations for similar projects in
Arizona.”

Control for PMjj is best combustion practices and the use of gaseous fuels. The CTGs
will burn exclusively pipeline quality natural gas with an expected maximum sulfur
content of 5 grains per 100 scf, which will result in minimal SO, emissions.

Drift eliminators will be installed in each chiller module cell as a means to reduce the
amount of water entrained as droplets in the exhaust air from the towers. Performance (in
terms of drift elimination rate) is generally a function of the device design. These
eliminators are static, physical devices that are installed within the chiller module
structures and their performance is not controlled or monitored by any physical devices.

Hi#

* Although the Project will be equipped with oxidation catalysts, no VOC control effectiveness has been
assumed.
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7. COMPLIANCE AND MONITORING

7.1 Test Methods for Determining Compliance

Performance compliance of the SCR and oxidation catalyst is anticipated to be
determined on the basis of new source stack testing followed by continuous monitoring
of NOx and CO emissions. Because testing for cooling tower drift eliminator
performance is very difficult to accomplish and is seldom performed, a compliance
determination method for this control equipment is not being proposed. Compliance with
drift eliminator efficiency will be demonstrated through vendor guarantees.

Measurement of SCR and oxidation catalyst control efficiencies or ammonia injection
rate is not necessary for compliance purposes because required performance of the
control system is determined by monitoring the resulting NOx and CO emission level
from the CTG stacks.

7.2 Rated Operating Efficiency

The SCR control efficiency rate will need to be approximately 85 percent based on
reduction of a CTG outlet NOx level of 25 ppm down to the anticipated NOx emission
limit of 5 ppm. However, the actual control efficiency can be greater in order to achieve
a lower NOx emission level set point to provide some margin under the actual emission
limit; the control efficiency may be lower under conditions when the CTG exhaust NOx
concentration is lower than 25 ppm. The SCR will be designed to meet the anticipated
emission limit of 5 ppm under varying operating conditions. Similarly, the oxidation
catalyst for CO control will be designed to provide a control efficiency in excess of 82%
to allow for additional capacity to meet the anticipated emission limit of 6 ppm under
varying operating conditions. However, as is the case with the SCR control system, the
actual efficiency of the oxidation catalyst system will vary.

7.3 Data Necessary to Establish Required Efficiency

As stated above, specific control efficiency requirements are not anticipated for the air
pollution control equipment. The performance of the SCR and oxidation catalyst will be
monitored and controlled as necessary to maintain compliance with the NOx and CO
emission limits proposed for each CTG. Thus, a specific control efficiency
demonstration is not necessary or appropriate. Stack monitoring data will be utilized to
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determine compliance with required SCR and oxidation catalyst performance. Setting a
control efficiency standard for the chiller module drift eliminators and determining
compliance with such a requirement is also not necessary or appropriate.

7.4 Evidence that Operation Will Not Violate Air Quality Standards

The emission levels used in the air dispersion modeling analysis to demonstrate the
Project will not cause or contribute to any violations of the NAAQS and AAAQG include
the operation of the air pollution control equipment described above. For example, the
NOx emission rate used in the dispersion modeling analysis was based on the anticipated
operation of the SCR system. CTG stack emissions monitoring data and new source
stack test results will indicate operation of the air pollution control equipment,
compliance with the emission limits, and resulting compliance with allowable air quality
impact levels.

7.5 Applicable Requirements which are the Basis of the Certification

The basis of compliance certification for NAEP will be those regulations listed as
applicable requirements in Section 5 of this application.

7.6 _Compliance Methods and Schedule

This section provides the proposed methods for which compliance with applicable
requirements will be demonstrated. This section is organized by source.

7.6.1 CTG

Each CTG will use the following method(s) for determining compliance with the
applicable requirements:

e Continuous Emission Monitoring (CEM):
— Pollutant(s) NOx, CO

o [Initial stack test pollutant(s):
— VOC, PM, Opacity

e Compliance certification reports will be submitted to the Department according to
the following schedule:

— Start date: 60 days after successful completion of new source compliance
testing, and every 12 months thereafter.
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e Compliance monitoring reports will be submitted to the Department according to
‘ the following schedule:
— Start date: 90 days after successful completion of new source compliance
testing and every 3 months thereafter.

PM; limits will be met through use of good combustion practices. Good combustion
practices in this case shall be the use of adequate excess air and good air/fuel mixing
during combustion.

SOx limits will be met through the use of natural gas with a sulfur content less than 5
grains per 100 scf.

NOx limits will be met by use of water injection and selective catalytic reduction (SCR)
systems when firing natural gas.

CO and VOC limits will be met using oxidation catalysts and good combustion practices.
Good combustion practices in this case shall be the use of adequate excess air and good
air/fuel mixing during combustion.

The permittee will submit to the Department, within 30 days after the end of each
calendar quarter, a report that contains the information and data listed in Special
‘ Conditions of the permit.

Each CTG of the Project is subject to the requirements of NSPS Subpart KKKK, which
are listed below:

Emission related limitations:

40 CFR 60.4320(a): NOx emission limit (25 ppmvd @ 15% 02)
40 CFR 60.4330(a)(2): SO; emission limit (0.060 Ilb/MMBTU)

Note: The above limitations are less stringent than the corresponding emission limits
proposed for these pollutants in this air permit application

Operations monitoring/reporting requirements:

40 CFR 60.4345: NOx CEM equipment requirements
40 CFR 60.4365(a): Fuel sulfur content monitoring exemption
40 CFR 60.4375 & 40 CFR 60.4395: Required reports & submittal schedules

Excess emissions monitoring/reporting requirements:

40 CFR 60.4350: NOx data conversion for identifying excess emissions
40 CFR 60.4380(b): Definition of NOx excess emission (4-hour rolling average)
‘ and monitor downtime
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Test Method and Procedure Requirements:

40 CFR 60.4405 & 40 CFR 4415: Performance testing requirements for NOx
CEM and SO,

The permittee will install, calibrate, maintain and operate a continuous emission
monitoring system for measuring NOx and CO emissions discharged to the atmosphere to

show compliance with the proposed emission limits.

Compliance with the proposed limit for CEM measured NOx emissions will be based on
a 3-hour rolling average (excluding periods of start-up, shutdown, and malfunction).

Compliance with the proposed limit for CEM measured CO emissions will be based on a
1-hour rolling average (excluding periods of start-up, shutdown, and malfunction).

7.7 Certification of Truth, Accuracv, and Completeness

A certification of truth, accuracy, and completeness is included with this application
package.

The permittee will operate the unit in compliance with the attached Acid Rain permit
application (Appendix E) and the superseding Acid Rain permit (40 CFR 72.9(a)).

The permittee will comply with the monitoring requirements under 40 CFR 75 (40 CFR
72.9(b)).

The permittee will hold allowances, as of the allowances transfer deadline, in the units’
allowance subaccounts of not less than the total annual emissions of SO, for the previous
calendar year (40 CFR 72.9(c)).

The permittee will keep the following records on site at the facility for a period of 5 years
after document creation:

e Certificate of representation,;
e All 40 CFR 75 monitoring information; and

e Copies of all Acid Rain program reports, compliance certifications, submission
records, permit applications, and documentation used to demonstrate compliance
(40 CFR 72.9()(1)).

For each year in which this unit is subject to an Acid Rain emission limitation, the

permittee will meet the compliance certification requirements of this subpart including
annual compliance reports (40 CFR 72 Subpart I).
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The permittee will comply with the general provisions under 40 CFR 75 Subpart A,
including submission of an Acid Rain permit application (Appendix E) and installation of
CEMS (40 CFR 75 Subpart A).

The permittee will comply with the monitoring procedures under 40 CFR 75 Subpart B
(40 CFR 75 Subpart B).

The permittee will comply with the CEMS operation and maintenance requirements
under 40 CFR 75 Subpart C (40 CFR 75 Subpart C).

When necessary, as specified under 40 CFR 75 Subpart D, the missing data substitution
procedures under this subpart will be followed (40 CFR 75 Subpart D).

The permittee will comply with the CEMS record keeping requirements under 40 CFR 75
Subpart F (40 CFR 75 Subpart F).

The permittee will comply with the CEMS reporting requirements under 40 CFR 75
Subpart G (40 CFR 75 Subpart G).

If initial stack testing indicates a CTG to be in compliance with applicable opacity and
VOC emission limitations and the CTG is operated in accordance with manufacturer’s
recommendations including good combustion practice, it is expected that emissions of
these pollutants will not increase over time. Therefore, it is proposed that no ongoing
compliance demonstration be required for VOC or opacity.

7.6.2 Inlet Air Chiller module

The Applicant will use the following method(s) for determining compliance with the
applicable requirements for the inlet air chiller module:

o Other (if applicable)
— Pollutant(s): PM;o

e Compliance certification reports will be submitted to the Department according to
the following schedule:
— Start date: None — see below

e Compliance monitoring reports will be submitted to the Department according to
the following schedule:

— Start date: None — see below

It is proposed that no ongoing compliance demonstration with particulate emission limits
be required for the chiller module. These eliminators are static, physical devices that are
installed within the structure and performance is not controlled or monitored by any
physical devices. Because testing for drift eliminator performance is very difficult to
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accomplish and is seldom performed, a compliance determination method for this control
equipment is not being proposed. Initial compliance will be demonstrated through
vendor guarantees. No ongoing compliance demonstrations with the PM;q limits for the

chiller module need be required.
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APPENDIX A

EMISSION CALCULATIONS
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Appendix A

Northern Arizona Energy Project, Mohave County, Arizona
Hazardous Air Pollutants (HAPs)

Pollutant Emission Factor’ Emission Rate/turbine Facility Emissions
Ib/10° BTU Ibs/hr gfs tpy

1,3-Butadiene < 4.3E-07 0.0002 0.0000 0.001
Acetaldehyde 4.0E-05 0.0173 0.0022 0.092
[Acrolein 6.4E-06 0.0028 0.0003 0.015
Benzene 1.2E-05 0.0052 0.0007 0.027
Ethylbenzene 3.2E-05 0.0138 0.0017 0.073
Formaldehyde’ 2.2E-04 0.0951 0.0120 0.504
Hexane 1.7E-04 0.0744 0.0094 0.394
[Naphthalene 1.3E-06 0.0006 0.0001 0.003
PAHs* 2.2E-06 0.0010 0.0001 0.005
Propylene Oxide < 2.9E-05 0.0125 0.0016 0.066
Toluene 1.3E-04 0.0562 0.0071 0.298
Xylene 6.4E-05 0.0277 0.0035 0.147
Total Organic HAPs 0.3066 0.0386 1.625
Natural Gas Flow Rate = 0.43 * 10° scth 432.2 MMBtw/hr
Notes:

1) The emission values are based on Natural Gas at 1017 Btw/scf.
2) Emission Factors are from AP-42 Section 3.1, Stationary Combustion Turbines, except for formaldehyde.

3) Formaldehyde emission factor is base on new EPA test data contained in an EPA Memorandum, authored by
Sims Roy, dated August 21, 2001 and entitled Hazardous Air Pollutant (HAP) Emission Control Technology for
New Stationary Combustion Turbines . '
4) PAH is polycyclic aromatic hydrocarbons. This value includes naphthalene.




Appendix A

Northern Arizona Energy Project, Mohave County, Arizona
Chiller Emissions Calculations

Calculation of Drift rate:
Basis: Vendor guaranteed drift rate:

0.10 gallon | 60 min | 8.34 Ib H,0 50 Ib H,0 mist
min | hr | gallon hr

Max solids loading for chiller:

Emission Rate:

Basis: All solids fall out as PM10

50 b H20 3100 Ibs PMIO = 0.16 Ibs PM]O1
hr 1,000,000 1b H,0 hr

0.16 IbsPMy, | 6,000 hr 1 ton = 0.47 ton PM'
hr | yr 2,000 Ib yr

Notes:
1. Emission rate is for the entire chiller. Individual cell emissions are calculated by
dividing the total emissions by the number of cells in the chiller.

chiller air flowrate 405000 cfm/3 cells
135000 cfm/cell
cell diam = 12 ft
cell velocity 1193.66 ft/min
19.8944 ft/sec
Air flowrate provided by Joe Stuparich, Turbine Air Systems, 2/23/2007
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APPENDIX B

AMBIENT AIR QUALITY MODELING RESULTS



' Northern Arizona Energy Project, Mohave County, Arizona

Appendix B

Summary Results of Air Quality Impact Analysis for New Facility

B-1

. Full Load m3 50% L.oad (ug/m3
Criteria Pollutant Hot Nornf:lg/ )Cold Hot Norm:lg/ )Cold
[Nox 1hr 16.201 16.425 17.058 13.754 13.994 14.439
Nox annual 0.087 0.089 0.091 0.067 0.068 0.070
CO 1hr 11.783 11.945 12.452 10.086 10.262 10.589
CO 8 hr 2.352 2.386 2.466 1.773 1.790 1.818
SO2 1hr 12.601 12.775 13.135 10.774 10.962 11.311
SO2 3 hr 6.159 6.260 6.407 4.798 4.850 4.945
SO2 24 hr 0.852 0.864 0.881 0.866 0.885 0.919
SO2 annual 0.068 0.069 0.070 0.053 0.053 0.055
PM10/PM2.5 24 hr 0.387 0.392 0.389 0.731 0.741 0.665
PM10/PM2.5 annual 0.031 0.031 0.031 0.039 0.039 0.039
NH3 Full Load (ug/m3) 50% Load (ng/m3)
Hot Normal Cold Hot Normal Cold
‘ 1 hr 11.947 12.111 12.623 10.086 10.262 10.829
3 hr 5.839 5.935 6.158 4.492 4.540 4.735
‘ 8 hr 2.384 2.419 2.499 1.773 1.790 1.859
24 hr 0.808 0.819 0.846 0.811 0.829 0.880
annual 0.064 0.065 0.068 0.049 0.050 0.052
HAPs (Full Load, 1hr 24 hr Annual
Normal Operation) | (ug/m3) | (ug/m3) | (ug/m3)
1,3-Butadiene 3.88E-04 | 2.63E-05 | 2.09E-06
Acetaldehyde 3.71E-02 | 2.51E-03 | 2.00E-04
Acrolein 5.94E-03 | 4.00E-04 -
Benzene 1.11E-02 | 7.50E-04 | 6.00E-05
Ethylbenzene 2.97E-02 | 2.01E-03 --
Formaldehyde 2.04E-01 | 1.38E-02 | 1.09E-03
n-Hexane 1.60E-01 | 1.08E-02 --
Naphthalene 1.21E-03 | 8.00E-05 --
Propylene Oxide 2.69E-02 | 1.82E-03 | 1.40E-04
Toluene 1.21E-01 | 8.15E-03 --
Xylene 5.94E-02 | 4.01E-03 --




Northern Arizona Energy Project, Mohave County, Arizona

Appendix B

Summary Results of Air Quality Impact Analysis for NAEP and Griffith

B-2

. Full Load m3 50% Load m3

Criteria Pollutant Hot Nornf:lg/ )Cold Hot Norm(:lg/ )Cold
[Nox 1hr 989.20 989.20 989.20 989.20 989.20 989.20
Nox annual 8.38 8.38 8.38 8.38 8.38 8.38
CO 1hr 590.40 590.40 590.40 590.40 590.40 590.40
CO 8 hr 93.95 93.95 93.95 93.95 93.95 93.95
SO2 1hr 24.79 24.79 24.79 24.79 24.79 24.79
SO2 3 hr 8.28 8.28 8.28 8.28 8.28 8.28
SO2 24 hr 2.21 222 2.22 2.36 237 2.37
SO2 annual 0.31 0.31 0.31 0.31 0.31 0.31
PM10/PM2.5 24 hr 13.86 13.86 13.86 13.86 13.86 13.86
PM10/PM2.5 annual 1.41 1.41 1.41 1.42 1.42 1.41

TAPs (Full Load, 1hr 24 hr Annual

Normal Operation) | (ng/m3) | (ug/m3) | (ng/m3)
1,3-Butadiene 1.78E-03 | 2.90E-04 | 2.00E-05
Acetaldehyde 1.67E-01 | 2.76E-02 | 1.99E-03
Acrolein 2.76E-02 | 4.63E-03 --
Ammonia 1.98E+01 | 1.69E+00 | 1.09E-01
Benzene 6.57E-02 | 1.16E-02 | 1.04E-03
Ethylbenzene 1.51E-01 | 2.58E-02 --
Formaldehyde 9.46E-01 | 1.57E-01 | 1.12E-02
n-Hexane 7.26E-01 | 1.20E-01 --
Naphthalene 8.15E-03 | 1.46E-03 --
Propylene Oxide 4.45E+00 | 2.37E-01 | 3.77E-02
Toluene 6.12E-01 | 1.04E-01 -
Xylene 3.20E-01 | 5.52E-02 --




Appendix B

Northern Arizona Energy Project, Griffith, Mohave County, Arizona

Summary Results of Air Quality Fumigation Analysis for New Facility

Northern Arizona Energy - Full Load, Hot Case
NOx

CcO

VOC :

PM10/PM2.5

SO2

Northern Arizona Energy - 50% Load, Hot Case
NOx

CcO

vVOC

PM10/PM2.5

S0O2

Northern Arizona Energy - Full Load, Normal Cas:
NOx

CO

vOC

PM10/PM2.5

S0O2

Northern Arizona Energy - 50% Load, Normal Cas
NOx

CcOo

VOC

PM10/PM2.5

S02

Northern Arizona Energy - Full Load, Cold Case
NOx

Cco

vOC

PM10/PM2.5

S0O2

Northern Arizona Energy - 50% Load, Cold Case
NOx

(6(0)

voC

PM10/PM2.5

SO2

Emission Rate

Max Distance to Breakup Fumigation

CTGs

g/s
0.99
0.72
0.34
0.34
0.77

g/s
0.60
0.44
0.21
0.34
0.47

g/s
0.99
0.72
0.34
0.34
0.77

g/s
0.60
0.44
0.21
0.34
0.47

g/s
1.00
0.73
0.35
0.34
0.77

g/s
0.60
0.44
0.21
0.34
0.47

B-3

Total Impact (ug/m3) - all CTG's

1-br
2.81
2.05
0.98
0.97
2.18

1-hr
244
1.78
0.85
1.38
1.89

1-hr
2.79
2.04
0.97
0.96
2.17

1-hr
243
1.78
0.85
1.38
1.89

1-hr
2.66
1.95
0.93
0.91
2.07

1-hr
2.31
1.69
0.80
1.30
1.79

19.65 km

3-hr
2.96
2.16
1.03
1.02
2.30

3-hr
246
1.80
0.86
1.39
1.91

3-hr
2.99
2.18
1.04
1.03
2.32

248
1.81
0.87
1.41
1.93

3-hr
3.03
2.22
1.06
1.04
2.36

3-hr
2.49
1.82
0.87
1.41
1.94

8-hr
2.09
1.53
0.73
0.72
1.63

8-hr
1.78
1.30
0.62
1.01
1.39

8-hr
2.09
1.53
0.73
0.72
1.62

8-hr
1.79
1.31
0.62
1.01
1.39

8-hr
2.05
1.50
0.72
0.70
1.59

8-hr
1.74
1.27
0.61
0.98
1.35

24-hr
1.15
0.84
0.40
0.40
0.89

24-hr
0.99
0.72
0.35
0.56
0.77

24-hr
1.14
0.83
0.40
0.39
0.89

24-br
0.99
0.72
0.35
0.56
0.77

24-hr
1.10
0.80
0.38
0.38
0.86 -

24-hr
0.95
0.69
0.33
0.53
0.74
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APPENDIX C

AMBIENT AIR QUALITY MODELING INPUTS
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Appendix C

From: Peter G. Hyde [Hyde.Peter@azdeq.gov]

Sent: Thursday, February 22, 2007 7:49 AM

To: Mark Peak

Cec: Balaji Vaidyanathan; jwhite@lspower.com; Dana Diller; Marc Valdez

Subject: RE: Arroyo Energy Modeling Protocol
February 22, 2007

Mark Peak:

The modeling protocol for this natural-gas fired turbine facility near Kingman adequately covers
all the essential elements for the air quality modeling. | know of no reason not to proceed with the
modeling work.

Cordially,

Peter Hyde

602 771 7642

From: Mark Peak [mailto:MPeak@sierraresearch.com]

Sent: Wednesday, January 31, 2007 2:38 PM

To: Peter G. Hyde

Cc: Balaji Vaidyanathan; jwhite@Ispower.com; Dana Diller; Mark Peak; Marc Valdez
Subject: Arroyo Energy Modeling Protocol

Peter @

Thanks for meeting with the Arroyo Energy project team earlier today. Attached please
find our proposed modeling protocol for the project. If you have any questions or need
us to clarify any of the proposed methodology, please let me know as soon as possible.
We look forward to hearing back from in the next week or so, so that we can proceed
with our modeling as quickly as possible.

Best Regards

Mark L. Peak

Sierra Research

1801 J Street

Sacramento, CA 95814
Tel: 916-444-6666

Fax: 916-444-8373
www.sierraresearch.com



http://www.sierraresearch.com

Appendix C

From: Peter G. Hyde [Hyde. Peter@azdeq.gov]

Sent: Thursday, January 18, 2007 3:24 PM

To: Mark Peak

Subject: RE: Follow-up on modeling for proposed Arroyo Energy project near Kingman,
AZ

Attachments: arroyo background.doc
January 18, 2007

Mark:
Proceed with ISC on this project; I'll await the protocol. Background concentrations attached.

P. Hyde

From: Mark Peak [mailto:MPeak@sierraresearch.com]

Sent: Thursday, January 18, 2007 2:14 PM

To: Peter G. Hyde

Cc: Marc Valdez; Eric Walther; Mark Pe